SUMMARY An attempt was made to ascertain all cases of Creutzfeldt-Jakob disease occurring in England and Wales during the 5 year period 1980-1984. The mean annual mortality rate was 0-49/million; women were more frequently affected than men. The age-specific mortality rate reached a peak in the seventh decade. A case-control study involving 92 of the 122 definite and probable cases ascertained failed to confirm the reality of previously suspected aetiological agents in the environment. Although there was no confirmed instance of familial Creutzfeldt-Jakob disease in the case-control study, dementia in close relatives was significantly more common than in controls.
Since Creutzfeldt-Jakob disease was first shown to be transmissible to laboratory animals' there has been continued speculation on the possibility of natural transmission of the disease. Probable iatrogenic transmission has been reported on a number of occasions2-7 but no natural route of transmission has been conclusively demonstrated. Potential risk factors have been examined in a number of necessarily small case-control studies, but with conflicting results. [8] [9] [10] [11] [12] [13] We here report epidemiological data from a national 5 year survey of Creutzfeldt-Jakob disease in England and Wales.
Meds and study popdation
Neurological centres in England and Wales were already aware of our interest in Creutzfeldt-Jakob disease and were repeatedly circulated with requests to notify us of all known or suspected cases of the disease. Copies of all death certificates on which Creutzfeldt-Jakob disease or spongiform encephalopathy was mentioned were obtained from the Office of Population, Censuses and Surveys (OPCS). Wherever possible. Patients were seen by one of us in life, often repeatedly. When the case was known to us only from death certification, hospital notes were obtained and EEG records were examined. It is unlikely that the pattern of referral 1114 and controls it was possible to match the degree of relative interviewed, in 62 instances this being the spouse, in 13 offspring and in five a sibling. In the remaining 12 sets exact matching of the degree of relative interviewed was not achieved but in every instance the relationship was close.
In the structured interviews information was particularly sought on factors previously reported to be associated with Creutzfeldt-Jakob disease. These included aspects of diet, particularly consumption of animal products, including brains, medical history, especially surgical procedures, and trauma, contact with animals, occupation and family history of dementia. In control subjects all past medical and surgical events related to the current hospital admission were excluded from consideration. Attention was paid to the interval between past medical events and onset of Creutzfeldt-Jakob disease. In the control subjects "onset" was equated with current hospital admission. A life history of place of residence was also obtained and these data are being analysed for evidence ofclustering and will be reported separately.
The statistical analysis of the case-control study was performed using the computer package PECAN Harries-Jones, Knight, Will, Cousens, Smith, Matthews have had a father who died of dementia and the mothers of 13 cases and 10 controls were reported to have died of this cause. There was no instance of proven familial Creutzfeldt-Jakob disease in the casecontrol series and from the available descriptions it is probable that the majority of the demented relatives had Alzheimer's disease.
Discussion
We believe that our surveillance methods would have ascertained the great majority of cases of CreutzfeldtJakob disease that came to the attention of a neurologist during this period. The number of cases identified varied little from year to year and the average annual mortality rate of 0-49/million was appropriately higher than the estimate of 0 3 1/million from our earlier retrospective study in which underascertainment would certainly have been greater.18
Combining the present data with that study produces a total of 165 female and 106 male cases in the definite and probable diagnostic categories, a female to male ratio of 1-56:1. This difference is significant, even allowing for the different age distributions of the male and female populations (p < 0 025), a finding for which we have no explanation and which has not been observed in other population studies.'9 Mortality rates, closely paralleling incidence in this subacute fatal disease, declined after the age of 74 years, a pattern similar to previous reports.' [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] A possible explanation of this decline is that ascertainment may be deficient in the very old. However, the rapid clinical course would probably seldom fail to arouse interest and there is nothing to suggest that the disease follows a different course at this age. If the true rates in those above 74 years were the same as those aged 70-74 the under-ascertainment would have had to have been such that about three out of four cases in those over 74 were missed by our surveillance.
We were able to include in the case-control study only 92 of the 122 cases ascertained. We think it unlikely that the main reasons for exclusion, lack of an informed relative or long delay between death and ascertainment, will have introduced any substantial bias into the study. Potential controls were also excluded if a relative was unavailable.
Our study differed from previous case-control investigations in some important respects. Bobowick et al8 compared 38 "selected" cases of CreutzfeldtJakob disease with 35 relatives, usually the spouse, and 33 close friends. Kondo In the present series the affected medical practitioner and nurses had no contact with any known case of Creutzfeldt-Jakob disease. The close geographical propinquity of the dental surgeon to two cases of Creutzfeldt-Jakob disease has already been reported.5 We found that a history of dementia in close relatives was significantly much more common in cases of Creutzfeldt-Jakob disease than in controls, although in the great majority of demented relatives the history obtained did not resemble that of Creutzfeldt-Jakob disease. In the case-control study there was no instance of verified familial CreutzfeldtJakob disease. The associations we observed between risk ofCreutzfeldt-Jakob disease and family history of dementia could have arisen from recall bias, relatives of cases being more likely to remember other demented family members than relatives of nondemented controls.
Risk factors identified as significant in controlled studies are outlined in table 5. None of these associations were confirmed in the present study. Surgery of any kind and trauma were less common at any age in cases than in controls. Although past events related to the present admission were ignored in our analysis, it is possible that the selection of hospital controls may have biased the control groups with regard to these potential risk factors. From our dietary enquiry we found weak associations with eating tripe and other offal and a negative association with eating kidneys. Similar associations have not been reported before and are probably chance findings. Meat consumption is known not to be universal in Creutzfeldt-Jakob disease as the disease has been described in a life-long vegetarian.34 The apparent protective effect of alcohol in the present series is probably explained by the role of alcohol as a risk factor for admission to hospital for other causes.
Davanipour et a1 reported that a high proportion of both cases (96%) and controls (73%) had recently been examined by ocular tonometry. We found only one case and eight controls known to have been examined in this way within the same period. In the USA oculists, when testing patients for spectacles, routinely test ocular pressure by the direct contact method while this is not so in Britain although an indirect method is sometimes employed. Our limited data do not support the possible role of this procedure in transmitting Creutzfeldt-Jakob disease.
It is unlikely that our few positive findings are related in any way to the aetiology of CreutzfeldtJakob disease. When over a hundred factors are examined some statistically significant results are to be expected by chance. It could be postulated, for example, that previous mental disease marked the entry of the agent; that herpes zoster activated latent infection; or that infection was acquired from cats or ferrets, but there is little support for such intrinsically improbable theories.
There was no evidence of iatrogenic transmission in this series although this is known to occur. There was obviously a gross deficiency of reported surgical operations in childhood when tonsillectomy must have been very common. All the patients had received We thank all those who referred cases of known or suspected Creutzfeldt-Jakob disease to our study, and all who patiently answered our questions. We are greatly indebted to Dr Trevor Hughes and Dr Ivan Janota for ensuring a high necropsy rate in this study.
